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[57] ABSTRACT 
The proper functioning of a control system (such as an 
ABS, ASR) that secures the adhesion of the wheels, by 
analyzing wheel rotating speed signals, is determined by 
comparing acceleration signals determined from the 
wheel rotating speed signals with accelerated signals 
measured by acceleration sensors on the vehicle. If they 
do not correspond within given limits during absence of 
control system control signal, the control system is 
disabled by an error signal and a warning indicator is 
activated. 

19 Claims, 2 Drawing Sheets 
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METHOD FOR MONITORING THE OPERATIONS 
OF AN ELECT ROMECHANICAL CONTROL 

SYSTEM THAT ENSURES THE ADHESION OF 
WHEELS OF A MOTOR VEHICLE 

BACKGROUND AND SUMMARY OF THE 
INVENTION 

The invention relates to a method for monitoring the 
operations of an electromechanical control system that 
ensures the adhesion of wheels of a motor vehicle and to 
a safety switching arrangement for carrying out the 
indicated method. 

It is generally known that the components of control 
systems of this type, such as the ABS (antilock brake 
systems) or the ASR (wheel slip control system), that 
are relevant to driving safety, must be monitored with 
respect to their correct functioning. From DE-PS No. 
31 27 301, a safety switching arrangement is known to 
which certain input signals are fed and that evaluates 
these input signals by predetermined operating criteria, 
particularly the plausibility of the simultaneous occur 
rence of different input signals. If signals are present 
simultaneously that, if the ASR or ABS control system 
functions properly, should not occur simultaneously, 
the safety switching arrangement, by an error switching 
signal, interrupts the signal ?ow of the control system 
and warns the driver of the vehicle by switching on a 
control light. 

It is known to use, in combination with wheel slip and 
antilock control systems, acceleration sensors that are 
?xed at the vehicle for forming certain reference sig 
nals, such as the longitudinal acceleration of the vehicle 
and the driving speed. This is shown in DEQOS No. 35 
45 652 and corresponding U.S. patent application No. 
943,693, ?led Dec. 19, 1986. They are required mainly 
in orderv to be able to obtain, in the case of four-wheel 
driven vehicles equipped with ASR/ABS, at any time, 
references values for slip comparators that are indepen 
dent of the slip conditions between the wheels and the 
ground, and they are therefore also relevant with re 
spect to driving safety. 

It is also known to use acceleration sensors in vehicles 
for the triggering control of passive safety systems, such 

' as air bags and belt tighteners. 
It is the objective of the invention to provide a pro 

cess for the monitoring of operations of an electrome 
chanical control system of the described type that per 
mits the monitoring of an acceleration sensor in the 
motor vehicle that corresponds with a control system of 
this type as well as to develop the known safety switch 
ing arrangement such that it can be used for implement 
ing the indicated process. 
The proper functioning of a control system (such as 

an ABS, ASR) that secures the adhesion of the wheels, 
by analyzing wheel rotating speed signals, is determined 
by comparing acceleration signals determined from the 
wheel rotating speed signals with accelerated signals 
measured by acceleration sensors on the vehicle. If they 
do not correspond within given limits during absence of 
control system control signal, the control system is 
disabled by an error signal and a warning indicator is 
activated. 

In principle, antilock and wheel slip control systems 
have wheel rotating speed sensors with signals convert 
ers. From their wheel rotating speed signals, the vehicle 
speed and acceleration can be- determined as reference 
signals in known ways with some precision as long as 
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2 
only the unavoidable rolling slip is present at the 
wheels. However, as soon as the ABS or the ASR inter 
vene, decelerations and accelerations occur at the slip 
controlled wheels that change at a high frequency. 
Thus, a clear relationship can no longer be established 
between the wheel rotating speed signals and the vehi 
cle speed or the vehicle acceleration, but can be repre 
sented only approximately by standard values. 
The invention is based on the recognition that the 

signals of an acceleration sensor, that is ?xed at the 
vehicle and that is used mainly for obtaining reference 
signals that are independent of the wheel slip, can be 
monitored by comparison with vehicle acceleration 
signals converted or calculated from wheel rotating 
speed'signals, as long as the assigned control system 
does not intervene. 
The blocking intervention of the safety switching 

arrangement into the signal flow of the control system, 
according to the invention, is prevented for two reasons 
when the control system at the time is in an operating 
cycle: 
on the one hand, the control system that is operating 

at the time, for understandable reasons, must not be 
switched off “for reasons of safety”; 

on the other hand, the acceleration signals that are 
determined from the wheel rotating speeds and are 
measured by the acceleration sensor can then not 
be within the range of the conventional consistent 
band width, as indicated above. 

The safety switching arrangement permits the simul 
taneous monitoring of the sensor acceleration signals 
that are assigned to the three coordinate axes of the 
vehicle, the longitudinal (x-) axis, the transverse (y-) 
axis and the vertical (2-) axis. The longitudinal and 
transverse accelerations of the vehicle are already in 
cluded in the signal ?ow of the ABS and the ASR in a 
known way. The additional detection of vertical accel 
erations of the vehicle body (that is also know per se) 
becomes interesting, for example, when a vehicle is also 
equipped with an automatic spring-damper control sys 
tem which also ensures the adhesion of the vehicle 
wheels. In the latter case, according to the invention, 
the vertical parts of the wheel acceleration signals must 
be obtained from the wheel acceleration signals by ?l 
tering out all other parts and can then be compared with 
vertical acceleration signals of the acceleration sensor 
that is ?xed at the vehicle, naturally only while taking 
into account the transmission function of the spring 
damper system. 
Other objects, advantages and novel features of the 

present invention will become apparent from the fol 
lowing detailed description of the invention when con 
sidered in conjunction with the accompanying draw 
mgs. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a block diagram of a safety switching ar 
rangement that is connected to a four-channel ABS; and 
FIG. 2 is a portion of the block diagram according to 

FIG. 1 with an additional testing device for certain 
components of the safety switching arrangement. 

DETAILED DESCRIPTION OF THE 
DRAWINGS 

Referring to FIG. 1, wheel rotating speed signals 11]; 
are fed to a signal processing circuit 1 by not shown 
wheel rotating speed signal generators at the four 
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wheels of a motor vehicle. For example, the process in 
circuit 1 could be Schmitt-triggers with hysteresis. Sig 
nal processing circuit 1 processes the rotating speed 
signals nR into wheel speed signals V}; which are fed to 
a reference circuit 2 as well as to a differentiator 3. The 
differentiator 3, in turn, generates wheel acceleration 
signals aR that are directed to a logic unit 4 of an ABS. 
This logic unit 4, in turn, in a known way, generates a 
control signal w which, via an AND-gate 5 and an 
ampli?er 6, causes the control of a symbolically shown 
electromagnetic brake pressure control valve 7 when 
the ABS intervenes. In addition to the normal input for 
the control signal w, the AND-gate 5 also has an invert 
ing input for an error switching signal 5, the generating 
of which will be described later. When the error switch 
ing signal 5 is present, the signal ?ow of the ABS is 
interrupted in the AND-gate 5, whereby AND-gate Sis 
10 switched to low. 
Two wheel speed signals vVR that are derived from 

the rotating speed signals of the steerable wheels, thus 
of the front wheels, also reach a difference forming 
element 8. When the wheel speed signals vVR deviate 
from one another, for example, when a turn is driven, 
difference forming element 8 generates a speed differen 
tial signal Av and directs it to a computing circuit 9. A 
vehicle speed signal V1: is also directed to this comput 
ing circuit 9 by the reference cii'cuit 2. The computing 
circuit 9 determines vehicle transverse acceleration 
signals 3.17}; from the speed differential signal Av and the 
vehicle speed signal vF. 
The reference circuit 2, also, in addition to the vehi 

cle speed signals vF, forms vehicle longitudinal acceler 
ation signals aFx from the wheel speed signals vR that 
are directed to it. These may be obtained, for example, 
by a differentiating of the vehicle speed signals vF. 

It should be noted that reference circuit 2, logic unit 
4 and computing circuit 9 may be implemented using 
micro-computers, for example an 8096 Intel or a 68 HC 
11 Motorola. 
As the input signals of a safety switching device 10, 

this safety switching device 10 receives: 
from an acceleration sensor 11, 
sensor longitudinal acceleration signals asx, 
sensor transverse acceleration signals asy, and 
sensor vertical acceleration signals asz, 
from the reference circuit 2, 
the vehicle speed signals VF, and 
the vehicle longitudinal acceleration signals aFx, 
from the computing circuit 9, 
the vehicle transverse acceleration signals a-Fy, 
from the signal processing circuit 1, 
a wheel speed signal vVR, and 
from the logic unit 4, 
its characteristic control signal w. 
In the ?gures, an interrupted line indicates the transi 

tion of the above-listed input signals into the safety 
switching arrangement 10. 
The elements and circuits described above are stan 

dard elements in motor vehicles and thus are not de 
scribed in detail. 
The safety switching arrangement 10 can be roughly 

divided into three blocks: 
a longitudinal acceleration comparator circuit, abbre 

viated LV, 12, which, in turn, has a ?rst LV-compara 
tor 12.1, a second LV-comparator 12.2, a signal attenu 
ating element 12.3, a long-time delay element 12.4 and 
an ()R-gate 12.5; 
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4 
a transverse acceleration comparator circuit, abbrevi 

ated QV, 13, having a ?rst QV-comparator 13.1, a sec 
ond QV-comparator 13.2, a delay time element 13.3, 
and an OR-gate 13.4; and 

a circuit 14 for obtaining certain comparable parts 
from sensor vertical acceleration and wheel accelera 
tion signals having a ?rst threshold value ‘comparator 
14.1, a second threshold value comparator 14. 2, a dif 
ferentiator 14.3, two ?lters 14.4 and 14.5, and two signal 
hold elements 14.6 and 14.7. 

In addition, a window comparator 15 is provided in 
the safety switching arrangement 10 to which the vehi 
cle speed signals vpare directed and which generates an 
enable signal f when the vehicle speed signals V]: are 
between a lower threshold value vU and an upper 
threshold value v0. 
An AND-gate 16 receives: 
output signals of the LV 12; and 
the enable signal f of the window comparator 15. 
An AND-gate 17 receives: 
output signals of the QV 13; and 
the enable signal f of the window comparator 15. 
An AND-gate 18 receives the output signals of both 

delay time elements 14.6 and 14.7 . 
In addition, the characteristic control signal w of the 

logic unit 4 is directed to one inverting input each of all 
three AND-gate 16, 17 and 18. The outputs of the three 
AND-gates 16, 17, 18 are connected with inputs of an 
OR-gate 19, the output of which is connected to an end 
switching step 20. In its simplest form, the end switch 
ing step 20 is merely a splitter providing error signals e 
directly as a pair of error switching signals 5 to AND 
gate 5 and ampli?er 21. The output signals of the AND 
gates 16, 17 and 18 and of the OR-gate 19 are error 
signals e, which control the end switching step so that it 
emits error switching signal 5 to the inverting input of 
the AND-gate 5 and to an ampli?er 21. When an error 
switching signal 5 is present, AND-gate 5 switches on a 
warning light 22 that is located within the view of the 
driver of the vehicle. 
The LV 12 operates as follows: Its output signals are 

the vehicle longitudinal acceleration signals aFx which 
each are directed to an input of the two LV-compara 
tors 12.1 and 12.2, and the sensor longitudinal accelera 
tion signals agx that are directed to the second input of 
the ?rst LV-comparator 12.1, and that are reduced in 
the signal attenuating element 12.3 by a certain constant 
value, such as 0.2 g, and directed to the second input of 
the second LV-comparator 12.2. Connected to the out 
put of the ?rst LV-comparator 12.1, is the long-time 
delay element 12.4 which delays an output signal of the 
LV-comparator 12.1 for a longer period of time, for 
example, 10 minutes. The LV-comparator 12.1 will 
generate this output signal when its two input signals 
aFx and agx deviate from one another beyond a certain 
range. This range can be adjusted according to the 
requirements. 
However, a deviation will occur also when the vehi 

cle drives on upward slopes or downward slopes, be 
cause the slope output components of the gravitational 
acceleration affects the acceleration sensor 11 that is 
?xed at the body. As a result, the sensor longitudinal 
acceleration signals asx are falsi?ed—in the case of a 
downward slope, by a “delay component”, in the case 
of upward slopes, by an “acceleration component” that 
naturally cannot be contained in the vehicle longitudi 
nal acceleration signals apx because these are derived 
only from the wheel rotating speed signals. 
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For the ?ltering-out of such deviations between asx 
and ap; caused by slope output components, the long 
time delay element 12.4 is provided which generates an 
output signal only when the output signal of the LV 
comparator 12.1 is present uninterruptedly beyond the 
delay time period. 

Short-time disorders of the acceleration sensor can 
not be detected in this way even if they occur repeat 
edly. In order to be able to immediately evaluate at least 
considerable short-time deviations of the sensor longitu 
dinal acceleration signals as,‘ from the vehicle longitudi 
nal acceleration signals apx, the sensor longitudinal 
acceleration signals asx are reduced constantly in the 
signal attenuation element 12.3. When now the second 
LV-comparator 12.2, in the case of a corresponding of 
its input signals, generates an output signal, it may be 
assumed that the deviation of the two signals asx and 
aFx from one another is larger than a deviation that is 
caused by slope output components of a5,,, as long as 
asx was reduced suf?ciently far, and that therefore a 
‘malfunctioning of the acceleration sensor 11 must be 
taking place. In this case an attenuation by 0.2 g corre 
sponds to a slope position of 20%. If necessary, the 
attenuation constant can naturally be adjusted to other 
values. 
Output signals of the long-time delay element 12.4 or 

of the second LV-comparator 12.2, via the OR-gate 
12.5, arrive at an input of the AND-gate 16 which then 
generates its error signal e if, at the same time, the en 
able signal f of the window comparator 15 is present and 
not the characteristic control signal w. 
The QV 13, in both QV-comparators 13.1 and 13.2, 

compares the sensor transverse acceleration signals as}, 
with the vehicle transverse acceleration signals aFy. The 
?rst QV-comparator 13.1 will generate an output signal 
if the vehicle transverse acceleration signals apy are 
much larger than the sensor transverse acceleration 
signals 3-8})- This condition can also be reached by an 
understeering of the vehicle wherein the steerable 
wheels are locked more than what would correspond to 
the actual curve radius, and the vehicle “pushes over 
the front wheels” and correspondingly different wheel 
rotating speeds results. 
The computing circuit 9 will then receive a speed 

differential signal Av that in no way corresponds to the 
actual transverse accelerations. Thus, the delay time 
element 13.3 is connected to the output of the ?rst QV 
comparator 13.1 to prevent generation of an error signal 
for short-time understeering. In the case of a short-time 
understeering of the vehicle, the output signal of the 
?rst QV-comparator 13.1 is present only for a short 
time. The delay time period of the time element 13.3 is 
proportioned such that understeering does not trigger 
an error signal e. Just as the long-time delay element 
12.4 of the LV 12, the delay time element 13.3 of the 
QV 13 will generate an output signal only if the output 
signal of the QV-comparator 13.1 is continuously pres 
ent longer than its delay time period, for example 3 
seconds. 
The second QV-comparator 13.2 generates an output 

signal only if the vehicle transverse acceleration signals 
apy are smaller than the sensor transverse acceleration 
signals asy; i.e., the sensor 11 measures a stronger trans 
verse acceleration than the one that corresponds to the 
actually driven curve. Output signals of the delay time 
element 13.3 or of the QV-comparator 13.2, via the 
OR-gate 13.4, reach an input of the AND-gate 17 which 
will then generate its error signal e if at the same time 
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6 
the enable signal f is present and not the characteristic 
control signal w. 

In the circuit 14, certain modi?ed signals are ?rst 
determined 
from the wheel speed signals vVR by differentiating in 

the differentiator 14.3 and subsequent ?ltering of 
the wheel acceleration signals in the ?lter 14.4 
(preferably a low-pass ?lter); and 

from the sensor vertical acceleration signals as; by 
?lter 14.5 (also preferably a low-pass ?lter). 

A relationship will then exist between these modi?ed 
signals which is in?uenced by the transmission function 
of the spring-damper system of the vehicle. 

Separately, the modi?ed signal of the sensor vertical 
acceleration signals as; will then be directed to a thresh 
old value comparator 14.1 and the modi?ed signal of 
the wheel accelerations will be directed to a threshold 
value comparator 14.2. 
The reference values of the two threshold value com 

parators 14.1 and 14.2 must be selected such that, when 
the acceleration sensor functions properly, the ?ltered 
modi?ed signal cannot exceed their respective critical 
threshold value simultaneously and not with an only 
slight time-related offset. 

Output signals of the two threshold value compara 
tors 14.1 and 14.2 are in each case directed to a signal 
hold element 14.6 and 14.7, so that an exceeding of the 
threshold value that occurs with an only slight time 
related offset, of the modi?ed signal that are usually 
present only in pulse form, can also be detected. The 
outputs of the two signal hold elements 14.6 and 14.7 
are connected to one input of the AND-gate 18 respec 
tively. 
As in the case of the AND-gates 16 and 17, the char 

acteristic control signal w is directed to a third inverting 
input of the AND-gate 18. The AND-gate 18 will emit 
its error signal e when both signal hold elements 14.6, 
14.7 are actuated simultaneously and the control signal 
w is not present at the same time. 
The effect of the error signals e was described in the 

preceding text. 
In FIG. 2, a testing device was added to the safety 

switching arrangement 10. This testing device 24, in a 
way that is not shown, is controlled automatically, for 
example, by the logic unit 4, or arbitrarily, and will then 
generate test signals t which simulate output signals of 
the LV-comparators 12.1 and 12.2, of the QV-compara 
tors 13.1 and 13.2, of the threshold value comparators 
14.1 and 14.2, and of the window comparator 15. In the 
present case, these test signals t can be emitted particu 
larly easily with a constant level, even if the output 
signals of the different comparators are binary signals 
with the level “HIGH” or logic “1”. Via a number of 
O-gates, the test signals t for the safety switching ar 
rangement 10 are combined with the respective com 
parators: 
The output of the OR-gates are connected: 
24.1 to the delay time element 13.3, 
24.2 to the OR-gate 13.4, 
24.3 to the long-time delay element 12.4, 
24.4 to the OR-gate 12.5, 
24.5 to the signal hold element 14.6, 
24.6 to the signal hold element 14.7, 
24.7 to the AND-gates 16 and 17. 
The test signals t, in three separate testing cycles, can 

in each case be directed separately to the LV 12, the QV 
13 and circuit 14. The OR-gate 24.7 therefore has three 
inputs because the enable signal f of the window com 
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parator 15 must be simulated during the testing of the 
LV 12 as well as of the QV 13. In all three testing cy 
cles, a test status signal t’ is generated at another OR 
gate 24.8 if at least one test signal t is present at one of 
its three inputs, and is directed to the end switching step 
20. The test signals t are used for the performance test 
ing of the time elements (12.4, 13.3, 14.6 and 14.7) and of 
the logic elements (12.5, 13.4, 16, 17, 18, 19) of the safety 
switching arrangement. 

If test signals t are present, during a proper operation, 
error signals e must reach the end switching step 20. 
The test status signal t’, on the one hand, is used for the 
testing of the error signals with respect to their simulta 
neous arrival, and, on the other hand, it suppresses the 
generating of the error switching signal s by the end 
switching step when the error signals e were generated 
by the test signals t. 

If, within a certain period of time, no error signals e 
arrive at the end switching step 20 when test status 
signal t’ is present, the driver of the vehicle will receive 
a warning signal by the switching-on of a warning light 

Although the embodiment introduces an overall rep 
resentation of the safety switching arrangement 10 with 
the testing of all three acceleration signal components 
asx, asy, and as; of the acceleration sensor 11, naturally, 
if required, any of the components can also be moni 
tored separately, just as well as the testing signals t can 
be generated successively in three testing cycles. In 
addition, the inclusion of the acceleration sensor 11 into 
the control system was left open intentionally with 
respect to signalling technology, because naturally an 
acceleration sensor of a different operating method can 
also be monitored by the arrangement according to the 
invention according to the indicated process. 

Finally, a possible signal connection will be discussed 
from the logic unit 4 to the reference circuit 2 (inter 
rupted line in FIG. 1). Via this connection, the logic 
unit 4 can control the reference circuit 2 for emitting 
predetermined vehicle speed and vehicle acceleration 
signal sequences, if, for any reason, these cannot be 
determined instantaneously from the wheel rotating 
speed signals. 
Although the present invention has been described 

and illustrated in detail, it is to be clearly understood 
that the same is by way of illustration and example only, 
and is not to be taken by way of limitation. The spirit 
and scope of the present invention are to be limited only 
by the terms of the appended claims. 
What is claimed: 
1. A safety switching arrangement for monitoring 

and controlling the operations of an electromechanical 
control system that ensures the adhesion of heels of a 
motor vehicle, such as an antilock system or an antislip 
control system by a control system control signal, that is 
equipped with wheel rotation speed signal generators 
and a reference circuit for the determination of the 
wheel speeds, vehicle speed and vehicle acceleration 
from wheel rotation speeds, said safety switching ar 
rangement comprising: 

?rst input means for receiving ?rst set of vehicle 
acceleration signals derived from wheel speeds and 
vehicle speed, in said reference circuit; 

second input means for receiving second set of vehi 
cle acceleration signals from acceleration sensors 
?xed at the vehicle; 

evaluation means for comparing said ?rst and second 
set of acceleration signals to determine whether 

5 

15 

25 

35 

45 

50 

65 

8 
they match within a band width and generating an 
error signal to disable said control system and acti 
vate a warning indicator when the acceleration 
signals do not match within said band width; and 

third input means for receiving a control system con 
trol signal as a blocking signal and suppressing said 
evaluation means from generating an error signal in 
response to said blocking signal. 

2. A safety switching arrangement according to claim 
1 wherein: 

said ?rst input means receives vehicle longitudinal 
acceleration signals from said reference circuit; 

said second input means receives sensor longitudinal 
acceleration input signals; and 

said evaluation means includes longitudinal accelera 
tion comparing means for determining if the vehi 
cle and sensor longitudinal acceleration signals 
match within a bandwidth and generating an error 
signal when they do not match within said band 
width and a blocking signal is absent. 

3. A safety switching arrangement according to claim 
2 wherein: 

said ?rst input means receives vehicle transverse 
acceleration signals from said reference circuit; 

said second input means receives sensor transverse 
acceleration input signals; and 

said evaluation means includes transverse accelera 
tion comparing means for determining if the vehi 
cle and sensor transverse acceleration signal match 
within a bandwidth and generating an error signal 
when they do not match within said bandwidth and 
a blocking signal is absent. 

4. A safety switching arrangement according to claim 
2 including a fourth input means for receiving vehicle 
speed signals from the reference circuit; and 
window comparator means for generating an enable 

signal which enables longitudinal acceleration 
comparator means to generate error signals only if 
the driving speed signals are in a window range 
between a lower and an upper barrier of the vehi 
cle speed. ' 

5. A safety switching arrangement according to claim 
3 wherein: 

said ?rst input means receives at least one wheel 
speed signal and includes a differentiator means for 
generating wheel acceleration signal from said 
wheel speed signal; 

said second input means receives sensor vertical ac 
celeration input signals; and 

said evaluation means includes ?rst and second ?lter 
ing means for ?ltering said wheel acceleration sig 
nal and sensor vertical acceleration input signals 
respectively, ?rst and second threshold value com 
parator means for comparing ?ltered signals from 
said ?rst and second ?ltering means respectively, 
and logic means for generating an error signal 
when output signals of said ?rst and second thresh 
old value comparators occur substantially simulta 
neously. 

6. A safety switching arrangement according to claim 
2 wherein said longitudinal acceleration comparing 
means includes: 

?rst comparator means for comparing the vehicle 
longitudinal acceleration signals and the sensor 
longitudinal acceleration signals; 

second comparator means, having an attenuator 
means at one input, for comparing the vehicle lon 
gitudinal acceleration signals and attenuated sensor 



4,841,446 
longitudinal acceleration signals attenuated by said 
attenuating means; 

a time delay means connected to the output of the 
?rst signal comparator means; and 

AND means having a ?rst input for receiving the 
output of the time delay means and the output of 
the second signal comparator means, a second in 
verter input for receiving the control system con 
trol signal and an output for generating said error 
signal. 

7. A safety switching arrangement according to claim 
3 wherein said transverse acceleration comparing 
means includes: 

?rst signal comparator means for generating an out 
put signal when the vehicle transverse acceleration 
signals are signi?cantly higher than the sensor 
transverse acceleration signals; 

a delay time means connected to the output of ?rst 
signal comparator means; 

second signal comparator means for generating an 
output signal when the vehicle transverse accelera 
tion signals are smaller than the sensor transverse 
acceleration signals; and 

AND means having a ?rst input for receiving the 
output of the delay time means and the output of 
the second signal comparator means, a second in 
verting input for receiving the control system con 
trol signal and an output for generating said error 
signal. 

8. A safety switching arrangement according to claim 
6 including: 

a fourth input means for receiving vehicle speed sig 
nals from the reference circuit; 

window comparator means for generating an enable 
signal only if the driving speed signals are in a 
window range between a lower and an upper bar 
rier of the vehicle speed; and 

said AND means includes a third input receiving said 
enable signal. 

9. A safety switching arrangement according to claim 
5 wherein: 

said logic means includes ?rst and second signal hold 
ing means connected to the output of said ?rst and 
second threshold value comparator means respec 
tively; and 

an AND-means having a ?rst and second inputs for 
receiving output of said ?rst and second signal 
holding means respectively, a third input for re 
ceiving said control system control signal and an 
output for generating said error signal. 

10. A safety switching arrangement according to 
claim 5 wherein: 

said longitudinal and transverse acceleration compar 
ing means each include signal comparator means 
for comparing and logic means for generating said 
error signal; 

including testing means for (a) generating test signals 
that simulate output signals of said signal compara 
tor means and said threshold value comparator 
means and applying said test signals to a respective 
logic means for generation of said error signal; and 
(b) generating test status signal to prevent disabling 
of said control system and prevent activation of 
said warning indicator by said error signal during 
testing. 

11. A safety switching arrangement according to 
claim 10, wherein said testing means generates testing 
signals in three successive testing cycles, in each respec 
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tive testing cycle, test signals are applied only to one of 
the logic means for longitudinal, transverse and vertical 
acceleration. 

12. A safety switching arrangement according to 
claim 10, including an additional display and means for 
activating said additional display when an error signal 
fails to occur when the test status signal is present. 

13. A safety switching arrangement according to 
claim 10, including a fourth input means for receiving 
vehicle speed signals from the reference circuit; 
window comparator means for generating an enable 

signal which enables longitudinal acceleration 
comparator means to generate error signals only if 
the driving speed signals are in a window range 
between a lower and an upper barrier of the vehi 
cle speed; and 

said testing means generates test signals that simulate 
the release signal of the window comparator. 

14. A safety switching arrangement according to 
claim 6 including testing means for (a) generating test 
signals that simulate output signals of said comparator 
means and applying said test signals to said time delay 
means and ?rst input of said AND means for generation 
of said error signals; and (b) generating test status signal 
to prevent disabling of said control system and prevent 
activation of said warning indicator by said error signal 
during testing. 

15. A safety switching arrangement according to 
claim 7 including testing means for (a) generating test 
signals that simulate output signals of said comparator 
means and applying said test signals to said time delay 
means and ?rst input of said AND means for generation 
of said error signals; and (b) generating test status signal 
to prevent disabling of said control system and prevent 
activation of said warning indicator by said error signal 
during testing. 

16. A safety switching arrangement according to 
claim 2 wherein: 

said ?rst input means receives at least one wheel 
speed signal and includes a differentiator means for 
generating wheel acceleration signal from said 
wheel speed signal; 

said second input means receives sensor vertical ac 
celeration input signals; and 

said evaluation means includes ?rst and second ?lter 
ing means for ?ltering said wheel acceleration sig 
nal and sensor vertical acceleration input signals 
respectively, ?rst and second threshold value com 
parator means for comparing ?ltered signals from 
said ?rst and second ?ltering means respectively, 
and logic means for generating an error signal 
when output signals of said ?rst and second thresh 
old value comparators occur substantially simulta 
neously. 

17. A safety switching arrangement according to 
claim 16 including: 

a fourth input means for receiving vehicle speed sig 
nals from the reference circuit; 

window comparator means for generating an enable 
signal only if the driving speed signals are in a 
window range between a lower and an upper bar 
rier of the vehicle speed; and 

said AND means includes a third input receiving said 
enable signal. 

18. A safety switching arrangement according to 
claim 7 including: 

a fourth input means for receiving vehicle speed sig 
nals from the reference circuit; 
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window comparator means for generating an enable 
signal only if the driving speed signals are in a 
window range between a lower and an upper bar 
rier of the vehicle speed; and 

said evaluation means includes an input for receiving 
said enable signal which enables generation of an 
error signal. 

19. A method for monitoring and controlling the 
operations of an electromechanical control system that 
ensures the adhesion of wheels of a motor vehicle, such 
as an antilock system or an antislip control system by a 
control system control signal, that is equipped with 
wheel rotation speed signal generators and a reference 
circuit for the determination of the wheel speeds, vehi 
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12 
cle speed and vehicle acceleration from wheel rotation 
speeds, comprising the steps of: 

generating vehicle acceleration signals by accelera 
tion sensors ?xed at the vehicle; 

comparing vehicle acceleration signals from said 
reference circuit and from said acceleration sensors 
to determine whether they match within said band 
width; and 

generating an error signal to disable said control sys 
tem and activate a warning indicator when the 
acceleration signals do not match within said band 
width during the absence of a control system con 
trol signal. 

* 1K * ii * 


